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(54) Title: APPARATUS FOR MOVING VEHICLE HEADREST 




(57) Abstract: An apparatus (10) for a vehicle includes a sensor (14, 16) 
for connecting to a first vehicle (12), and for sensing position and movement 
of a second vehicle (18) relative to the first vehicle (12). The apparatus also 
includes a controller (24) responsive to the sensor (14, 16) for predicting 
an impending collision of the first and second vehicles. The apparatus also 
includes an actuator (30, 32) responsive to the controller (24) for actuating 
movement of a headrest (38, 40) of the first vehicle (12) from a first position 
to a second position, the movement being initiated prior to the collision. 



WO 01/45979 PCT/US00/33611 

TITLE 

APPARATUS FOR MOVING VEHICLE HEADREST 



Inventor: MladenHumer 

BACKGROUND OF THE INVENTION 
This invention relates in general to apparatus for vehicles, and in particular to 
an apparatus for moving a vehicle headrest prior to a crash of the vehicle. 

The front seats of a vehicle are usually provided with headrests for the vehicle 
occupants. The head of the occupant is usually positioned a distance in front of the 
headrest during normal operation of the vehicle. However, when the vehicle is 
involved in a crash, the head of the occupant often moves back and hits tire headrest. 
For example, a rear collision of the vehicle causes the head of the occupant to move 
back rapidly relative to tire occupant' s chest until the head hits tire headrest A front 
collision of the vehicle causes the head of the occupant to move forward and then 
bounce back. Other crashes such as spins or flips of the vehicle may also cause the 
head of the occupant to move back and hit the headrest. If the distance between the 
headrest and the occupant' s head is relatively large, the rearward movement of the 
occupant' s head may cause injury to the head and/or neck of the occupant, such as a 
whiplash injury. 

One way to address this problem is to move the headrest forward and upward 
in the event of a crash so that it is adjacent to the head of the occupant. It is known to 
equip the headrest with an actuator that is triggered after a crash has occurred to move 
the headrest forward and upward relative to the initial position, similar to the way that 
an airbag is actuated by a crash. This approach has some- drawbacks, however. When, 
the movement of the headrest is triggered by a crash, a minimal amount of time exists 
to move the headrest before the head of the occupant moves backward. Consequently, 
an actuator such as a stored energy system, e.g., a pyrotechnic device, must move the 
headrest in a very rapid amount of time. If the headrest is not moved soon enough, the 
rapidly moving headrest may collide with the head of the occupant during its reanvard 
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movement, possibly causing an even more severe injury to the occupant. The 
occupant may also be injured if the headrest is actuated accidentally. 

SUMMARY OF THE INVENTION 
This invention relates to an apparatus for a vehicle including a sensor for 
sensing an impending crash of the vehicle, and an actuator responsive to the sensor for 
actuating movement of a headrest of the vehicle from a first position to a second 
position. The movement of the headrest is initiated by the actuator prior to the 
impending crash. 

In another embodiment, the invention relates to an apparatus for a vehicle 
including a sensor for connecting to a first vehicle, and for sensing position and 
movement of a second vehicle relative to the first vehicle. The apparatus also includes 
a controller responsive to the sensor for predicting an impending collision of the first 
and second vehicles. The apparatus also includes an actuator responsive to the 
controller for actuating movement of a headrest of the first vehicle from a first 
position to a second position, the movement being initiated prior to the impending 
collision. 

Various advantages of this invention will become apparent to those skilled in 
the art from the following detailed description of the. preferred embodiment, when 
20 read in light of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic plan view of a vehicle equipped with an apparatus for 
moving a headiest in accordance with the invention. 
25 Fig. 2 is a schematic side view of a vehicle seat having a headrest, the headrest 

being moved from a rearward and downward position to a forward and upward 
position by the apparatus -of the invention. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 
The present invention relates to an appals for moving a vehicle headrest 
nrior to a crash of the vehicle. The apparatus can work with any type of veh.dc and 

vision, or a side collision. The colliston can he a colliston wtth ano^r 
vehicle, wim a stationary roadside obstacle, or any othertype of colhston. Thecrash 
caJ1 also be a crash no. involvmg a collision, such as a spin, a flip, or a oamove. . 

Refenmgnowto the drawings, titere is linked in Figs. I and 2an apparatus 
10 according to the invention for moving a vehicle headrest prior to a xrash As ^ 
sh own in Fig. 1, a ftrst vehicle 12 is equipped with a 6 on, sensor ^ 

U and me rear sensor 16 is adapted to sense an impending rear crash 

' The vehicle ,2 could he equipped with only one of me front and rear sensors 14 
and ,6, or i. could be equipped with additional sensors such as side sensors (no. 

^ The sensors .4 and .6 are adapted ro sense a crash of me vehicle 12 prior to me 
crash .akin* place. To accompltsh this, me sensors 14 and 16 are adapted «o sense^ 

sensors 14 and 16 a,e prosily sensors which are adapted to sense 
movement of a second vehicle 18 relative ,0 the first vehicle 12. The sens 
Lenten, is usually velocity and acceleration of me second vehicle ,8 relative to the 
Z vehicle 12. Preferably, the sensors 14 and 16 are adapted to sense post o, £ 

sensors 14 and 16 can accompltsh these functions in any smtab.e manner. Usually 
, riLl4and 1 6se»d 0 unvavesandreceivefeedhacl=fi.omme W avestos=nse 

: : p endm g crash. ^^^'^^^Z^ 
waves, radro waves, electromagnetic waves, laser beams, and others. The til h e 
sensors 14 „d 16 are adapted ,o generate signals 20 and 22 that are representative of 
the sensed conditions predictive of the impending crash. 
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Preferably, the apparatus 10 also includes a controller 24 responsive to the 
sensors 14 and 16 which is adapted to predict an impending crash of the vehicle 12. 
The controller 24 can be a computer or any other suitable electronic controlling device 
known in the art. The controller 24 is adapted to receive the signals 20 and 22 
5 generated by the sensors 14 and 16. The controller 24 can perform the predictive 

function in any suitable manner. Preferably, the controller 24 uses an algorithm which 
is adapted to predict the impending crash based on the sensed conditions, such as the 
sensed position and movement of the second vehicle. In the illustrated embodiment, 
the controller 24 generates first and second signals 26 and 28 representative of the 

10 predicted crash. 

The illustrated apparatus 10 also includes first and second actuators 30 and 32 
mounted in first and second seats 34 and 36 of the vehicle 12. The fust and second 
seats 34. and 36 have first and second headrests 38 and 40, respectively. Of course, 
any suitable number of seats and respective headrests can be actuated according to the 

15 invention. The actuators 30 and 32 are responsive to the sensors 14 and 16, or 
responsive to the controller 24 when the apparatus includes a controller 24. The 
actuators 30 and 32 are adapted to receive the signals 26 and 28 generated by the 
controller 24. As shown in Fig. 2, the actuator 30 is adapted to actuate movement of 
the headiest 38 mounted on the seat 34 from a first position 38a (shown by phantom 

20 lines) to a second position 38b (shown by solid lines). Preferably, the fust position 
38a is a rearward and downward position (the position during normal operation of the 
vehicle), and the second position is a foivvard and upward position closer to the head 
(not shown) of the vehicle occupant. The movement of the headrest 38 from the fust 
position 38a to the second position 38b is at least initiated by the actuator 30 prior to 

25 the crash, because of the predictive aspects of the apparatus 10. In some instances, the 
movement of the headrest 38 is completed prior to the crash. Suitable actuators for 
moving objects such as vehicle headrests .are well known in the art. The actuator 30 
can be connected to the headrest 38 by any suitable linkage (not shown), as is well 
known in the art. 
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Because the apparatus 10 senses/predicts the crash prior to to crash taking 
pla ce the actuator 30 has sufficient tinte to move flte headrest 38 to the second 

Lpyrotecnnicdevice. Spared wifi, an acnta.or which is tttsseredb 

for deployment. For example, a stored energy system that tnggers during tmpac, 
"late a headrest in about 0.025 seconds. In con^ast, the predichve apparanas 

to 0.5 seconds in some embodiments of the inventton. 

The increase in fire time available for deployment allows a much lo.e 
actuation veiocity. For example, the actuator 30 of the invention canbe ane c»c 
m otor instead of pyrotechnics or other fas, acting energy systems. Beca e o^e . 
sl0 wet deployment, risk of injuty due to inadvertent acmauon ts grea y reduced, 
e of JJL motor as the actuator 30 can allow both forward and vernca, 
15 m0 vemen,of<heheadres t 3S. The vertical movement can be opUm,edftt h . 
occupant. Two electfc motors (no, shown) can also be used wtth a 
Headrest In a preferred embodiment, the actuator 30 re-sets automatic ^ after 
actuation after a predefined amoun, of time, tha, is, fire actuator ,0 moves fire 

20 to e interval after the initial actuation. The actuator 30 can also be a compressed 
in one embodimen,, ,he abator 30 includes a sprtng and a damper wtth a 

of operation of this invention have been explained and illustrated m its preyed 
, 5 embodiment. However, ,, mus, be understood tha, this inventton may be pr «** 
othetv.se than as specifically explained and illustrated withou, departtng ftom tts 
spirit or scope. 
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What is claimed is: 

1. An apparatus for a vehicle comprising: 

a sensor for sensing an impending crash of the vehicle; and 
an actuator responsive to the sensor for actuating movement of a headrest of the 
5 vehicle from a first position to a second position, the movement being initiated prior to 
the crash. 

2. . The apparatus defined in Claim 1 wherein the second position of the 
headiest is forward and upward relative to the first position. 

10 

3. The apparatus defined in Claim 1 wherein the sensor sends out waves 
and receives feedback from the waves to sense the impending crash. 

4. . The apparatus defined in Claim 1 wherein the sensor is mounted at the 
15 rear of the vehicle for sensing an impending rear collision of the vehicle. 

5. The apparatus defined in Claim 1 wherein the sensor is mounted at the 
front of the vehicle for sensing an impending front collision of the vehicle. 

20 ' 6. The apparatus defined in Claim 1 wherein the actuator is a motor. 



7. The apparatus defined in Claim 1 wherein the actuator is a spring. 
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8 An apparatus for a vehicle comprising: 
a sensor for connecting to a first vehicle, and for sensing position and 
movement of a second vehicle relative to the first vehicle; • 

a controller responsive to the sensor for predicting an impending collision of 

the first and second vehicles; and 

an actuator responsive to the controller for actuating movement of a headrest of 
the fust vehicle from a first position to a second position, the movement bemg 
initiated prior to the collision. 

9 The apparatus defined in Claim 8 wherein the controller uses an 
algorithm for predicting the impending collision based on the sensed position and 
movement of the second vehicle. 

10. The apparatus defined in Claim 8 wherein the second position of the 
13 headiest is forward and upward relative to the first position. 

11. The apparatus defined in Claim 8 wherein the sensor sends out waves 
and receives feedback from the waves to sense the impending collision. 
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. 12 The apparatus defined in Claim 8 wherein the sensor is mounted at die 
rear of the first vehicle for sensing an impending rear collision of the fust vehtcle. 

13 The apparatus defined in Claim 8 wherein the sensor is mounted at the 
front of the fust vehicle for sensing an impending front collistou of the first vehtcle. 

14 The apparatus defined in Claim 8 wherein the sensor senses position, 
velocity and acceleration of the second vehicle relative to the firs, vehicle. 

15. The apparatus defined in Claim 8 wherein the actuator is a motor. 
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The apparatus defined in Claim 8 wherein the actuator is a spring. 



17. The apparatus defined in Claim 8 wherein the actuator moves the 
headrest from the second position to the first position at a predetermined time interval 

5 after the initial actuation. 

18. The apparatus defined in Claim 8 wherein the movement of the headrest 
is completed prior to the collision. 

10 . L9. The apparatus defined in Claim 8 wherein the movement of the headrest 

is initiated at least about 0.2 seconds prior to the collision. 

20. An apparatus for a vehicle comprising: 

a sensor for connecting to a first vehicle, and for sensing position, velocity and 
15 acceleration of a second vehicle relative to the first vehicle; 

a controller responsive to the sensor and using an algorithm for predicting an 
impending collision of the first and second vehicles based on the sensed position, 
velocity and acceleration of the second vehicle; and 

an actuator responsive to the controller for actuating movement of a headrest of 
20 the first vehicle from a first position to a second position which is forward and upward 
relative to the first position, the movement being initiated prior to the collision.. 
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